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DETAILED ACTION 

The amendment filed on 12/23/2005 has been entered and acknowledged by Examiner. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

Claims 1-20, 22-31, 33, 34, 36, 38 and 39 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Camras (US 6,784,463) in view of Krames (US 5,779,924). 

Regarding claims 1, 8 and 38, Camras discloses a light-emitting device, comprising: a 
multi-layer stack of materials (note figure 2A) including a light-generating region (note figure 
2 A, item 112), and a first layer (note figure 2A, item 1 14) supported by the light-generating 
region, a surface of the first layer being configured so that light generated by the light-generating 
region can emerge from the light-emitting device via the surface (note figure 2 A, item 128) of 
the first layer; and a material in contact with the surface of the first layer, the material having an 
index of refraction less than about 1.3 (note column 12, lines 5-7, air has refractive index equal 
to 1), wherein the light-emitting device is packaged (note column 2, lines 37-38, figure 4). 
However, Camras does not disclose the first layer is n-doped layer. 

Krames discloses a light-emitting device having a first layer which is n-doped (column 6, 
line 66 - column 7, line 3), for the purpose of improving the performance of the device 
(abstract). 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use n-doped layer disclosed by Krames in the light-emitting device disclosed by 
Camras, for the purpose of improving the performance of the device. 

Regarding claim 2, Krames discloses a light-emitting device, wherein the surface of. the 
first layer (note figure 8, item 1 with castle like feature) has a dielectric function that varies 
spatially according to a pattern (note figure 8). The reason for combining is the same as for 
claim 1 above. 

Regarding clams 3, Camras disclose the surface (note figure 2A, item 126a) of the first 
layer has features with a size of less than about XI 5, where X is a wavelength of light that can be 
emitted by the first layer (note column 7, lines 56-58, "500 Angstroms", the wavelength that is 
emitted from the LED is between 4000 and 7500 Angstroms, thus, 500 Angstrom is less than 1/5 
of the wavelength that is emitted from the LED). 

Regarding claim 4, Camras discloses the light-emitting device is in the form of a 
packaged die (note column 2, lines 37-38, and figure 4, item 130). 

Regarding claims 5 and 6, Camras discloses the material comprises air (note column 12, 
lines 2-7). 

Regarding claim 7, Camras discloses all of the claimed limitations except for the pressure 
of the gas is less than about 100 Torr. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use a pressure of the gas being less than about 100 Torr in the light- 
emitting device disclosed by Camras, for the purpose of using the light-emitting device in an 
application which requires specific gas pressure. 
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Regarding claim 9, Camras discloses the packaged light-emitting device is free of an 
encapsulant material (note column 13, lines 38-41). 

Regarding claim 10, Camras disclosed the light-emitting device comprising, in part, a 
cover (note figure 2 A, item 117), the material (note figure 2 A, item 126a) having an index of 
refraction of less than about 1 .3 (note column 12, lines 5-7, air has refractive index equal to 1) 
being between the cover and the surface of the first layer. 

Regarding claim 11, Camras discloses the cover comprises a phosphor material (note 
column 14, lines 33-40). 

Regarding claim 12, Camras discloses the cover is configured so that light generated by 
the light-generating region that emerges via the surface of the first layer can interact with the 
phosphor material, and so that light that emerges via the surface of the first layer and interacts 
with the phosphor material emerges from the cover as substantially white light (note column 14, 
lines 13-19,29-40). 

Regarding claim 13, Camras discloses the light-emitting device of claim 1, further 
comprising: a first sheet (note figure 2A, item 117) comprising a material that is substantially 
transparent to light that emerges from the light-emitting device (note column 2, lines 55-57); and 
a second sheet (note figure 2 A, coated on top of item 1 17, column 14, line 33) comprising a 
phosphor material, the second sheet being adjacent the first sheet (note column 14, lines 33-40), 
wherein the material having an index of refraction of less than about 1.3 (note column 12, lines 
5-7) is between the first sheet (note figure 2A, item 117) and the surface of the first layer (note 
figure 2A, item 126b). 
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Regarding claim 14, Camras discloses the first (note figure 2 A, item 117) and second 
sheet (note figure 2 A, coated on top of item 1 17, column 14, line 33) being configured so that 
light generated by the light-generating region that emerges via the surface . of the first layer can 
interact with the phosphor material, and so that light that emerges via the surface of the first layer 
and interacts with the phosphor material emerges from the second sheet as substantially white 
light (note column 14, lines 13-19, 29-40). 

Regarding claim 15, Camras discloses a support (note figure 4, item 130) that supports 
the multi layer stack of materials (note figure 4). 

Regarding claims 16 and 31, Camras discloses a layer of reflective material (note figure 
4, item 118) that is capable of reflecting at least about 50% of light generated by the light- 
generating region that impinges on the layer of reflective material (note column 6, lines 35-41), 
the layer of reflective material being between the support (note figure 4, item 130) and the multi- 
layer stack of materials (note figure 4). 

Regarding claim 17, Camras discloses the reflective material (note column 6, lines 35-41, 
and figure 4, item 1 18) is a heat sink material (note column 6, lines 19-23, "aluminum"). 

Regarding claims 18-20, Camras discloses the heat sink material (note figure 4, item 118) 
is configured so that the heat sink material has a vertical heat gradient during use of light- 
emitting device (note figure 4, the heat generated from the light-emitting region (112) will 
conduct heat vertically through the heat sink material (1 18) so that the heat conducts to support 
(130).) Camras also discloses that the heat sink material (note figure 4, item 1 18) is disposed 
adjacent the support (note figure 4). 
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Regarding claims 22-23, Camras discloses electrical contacts (note figure 1, items 18 and 
20) configured to vertically inject electrical current into the light-emitting device (note column 1, 
lines 52-56). 

Regarding claims 24-25, Camras discloses the light-emitting device is light-emitting 
diode (note column 1, lines 36-41). 

Regarding claim 26, Camras discloses the light-emitting device is flat surface-emitting 
LEDs (note figure 7a and 7c has flat surface on the light-emitting or viewer side). 

Regarding claim 27, Krames disclose a pattern with an ideal lattice constant and a 
detuning parameter with a value greater than zero (note column 4, lines 22-27, and figures 5a- 
5c). The reason for combining is the same as for claim 1 above. 

Regarding claims 28-30, Krames discloses the pattern does not extend into the light- 
generating region (note figure 3 A, item 1 12) (note figure 3 A), the pattern does not extend 
beyond the first layer (note figure 7c), or the pattern extends beyond the first layer (note figure 
10). The reason for combining is the same as for claim 1 above. 

Regarding claim 33, Krames discloses the pattern is a non-periodic pattern (figure 5b>. 
The reason for combining is the same as for claim 1 above. 

Regarding claim 34, Krames discloses the pattern is a complex periodic pattern (figure 
5c). The reason for combining is the same as for claim 1 above. 

Regarding claim 36, Camras discloses the first layer (figure 2 A, 1 14) is formed directly 
on the light-generating region (112). 

Regarding claim 39, Krames discloses the surface of the first layer is roughened (figure 
1). The reason for combining is the same as for claim 1 above. 
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Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Camras (US 
6,784,463) in view of Krames (US 5,779,924), in further view of Huang (US 2004/0043524). 

Regarding claim 21, Camras in view of Krames discloses all of the claimed limitations 
except for a current spreading layer being located between the first layer and the light-generating 
region. 

Huang discloses a current spreading layer (note figure 2A, item 60) being located 
between the first layer (note figure 2 A, item 70) and the light-generating region (note figure 2 A, 
. item 40). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have a current spreading layer between the first layer and the light generating region 
disclosed by Huang in the light-emitting device disclosed by Camras in view of Krames, for the 
purpose of increasing current flow for brighter light emission. 

Claim 37 is rejected under 35 U.S.C. 103(a) as being unpatentable over Camras (US 
6 ; 784,463) in view of Krames (US 5,779,924), in further view of Lin (US 6,462,358). 

Camras in view of Krames discloses all of the claimed limitations except for the 
thickness of the first layer is less than 10 microns. 

Lin discloses a light-emitting device (figure 4) having a first layer (54) with a thickness 
less than 3 microns (column 4, lines 25-42), for the purpose of improving luminous efficiency 
(abstract). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have a first layer with a thickness less than 3 microns disclosed by Lin the light 
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emitting device disclosed by Camras in view of Krames, for the purpose of improving luminous 
efficiency. 

Response to Arguments 
Applicant's arguments with respect to claims 1-35 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy 
as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Contact information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bumsuk Won whose telephone number is 571-272-2713. The 
examiner can normally be reached on Monday through Friday, 8:00 am to 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimeshkumar Patel can be reached on 571-272-2457. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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